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SOUTHERN GRID 
15-18 July 1968 


During the period 15-18 July 1968 Smithsonian personnel Richard S. 
Crossin, Roger B. Clapp, and C. Douglas Hackman made observations in por¬ 
tions of the Southern Grid in conjunction with Howland and Baker Island 
surveys on SIC 19* Observation hours amounting to 11.1 and covering 120 
miles were conducted during the three-day period. The small portion of 
the grid covered does not permit for an overall comparison by separate 
areas; hence no breakdown by square degree sections is included. The 
Grid was entered at 1812 on 15 July at 02 o 00 T S, 175°11- T W and departed 
at 1636 on 18 July at 02°00 r N, 176°11 T W. 

Numerous flocks were encountered along the entire track from ca . 

20 miles south of Baker to ca. 20 miles north of Howland. These were 
primarily Sooty Terns with associated frigates and Blue-faced Boobies. 
Direction of movement of most traveling flocks taken in conjunction with 
time of day and flight behavior leave little doubt that Howland was the 
origin of the vast majority of birds. All three groups are currently 
nesting on Howland. The present populations of Sooty Terns and Lesser 
Frigatebirds are among the highest recorded for the island, and they 
attest to the abundance of food In the vicinity of both Howland and Baker. 
The area about Baker has previously been the focus of heavy feeding ac¬ 
tivities, especially during the extended 1966 Sooty Tern breeding cycle. 
During the present cruise, however, huge mixed flocks of terns, boobies, 
and frigates were feeding directly offshore Howland. These could be 
readily seen from the Island. No comparable activity has ever been 
noted on previous trips. Coast Guard personnel aboard the PLANETREE in¬ 
formed me that variable numbers of schooling tuna were in sight almost 
continuously during the two days the ship was anchored offshore Howland. 
The entire vegetation on Howland (as well as on Baker) attests to long 
periods of drought since the last surveys made in early 1967 * [Whether 
or not this factor has any correlation with increased water productivity 
is unknown.] Recent rainfall has not yet produced noticeable changes in 
the vegetation. 


Species Accounts 

Only those species with additional information are discussed below; 
for total avifauna encountered in the Grid, see Table 2. 

Wedge-tailed Shearwater ( Puffinus pacificus ) 26 

All birds were dark phase. Although a small colony of Wedge-tails 
was found nesting on Howland during the present cruise, it is doubtful 
whether the colony is large enough to account for the at-sea numbers re¬ 
corded. What is more likely is that pre- or post-breeding birds from 
the neighboring Phoenix Islands are being attracted to the rich feeding 
areas about Howland and Baker. Practically all birds were recorded on 
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16 July between the two islands. Other than a few scattered sightings 
of small Pterodroma , Wedge-tails were the only Procellarids recorded in 
the Grid. 

Blue-faced Booby ( Sula dactylatra ) b-k 

This species was commonly observed both between Howland and Baker 
and to the north of Howland. Although commonly associated with feeding 
flocks, Blue-faced Boobies often feed solitarily or in pairs. During 
the present cruise, birds on Howland were noted to regurgitate a con¬ 
siderable number of fish species other than the usual flying fish. The 
increased tuna activity in the area possibly is allowing the boobies to 
take advantage of small bait fish being driven to the surface. 

Frigatebirds Greater 0 

Lesser 1 

Unidentified 15 

The Lesser Frigatebird colony presently breeding on Howland is ap¬ 
parently the largest yet recorded. Despite great numbers of birds in 
the area, at-sea frigate sightings are surprisingly low. As has been 
suggested in the at-sea report, the reason for this is the widely scat¬ 
tered, high-altitude mode of feeding, of members of this group. 

Sooty Tern ( Sterna fuscata ) 9^9 

The breeding colony presently situated on Howland is primarily in 
the fresh-to-advanced incubated egg stage, but new subcolonies are still 
in the swirling stage. The long extended breeding cycle which occurred 
through most of 1966 and early 1967 is apparently to be repeated, and 
large numbers of terns can be expected in the Howland-Baker area for at 
least the next three to five months. The birds have switched nesting 
grounds to the end of the island opposite from that occupied during 1966, 
but streamered birds and band returns from the present colony indicate 
that only formerly Howland-based birds are currently utilizing the island. 
During the present cruise band returns on this species represent bandings 
from previous cruises for practically every month of the year. We are 
still far short of demonstrating any definite breeding period for this 
species on Howland, if one exists. 


Table 1 . Summary of Southern Grid observations, 15“18 July 1968. 


Date 

No. Hours 

No. Miles 

No. Birds 

Birds/Lin.Mi. 

15 July 

1.6 

16 

51 

3.2 

16 

3.2 

35 

778 

22.2 

18 

6.3 

69 

186 

2.7 

TOTAL 

11.1 

120 

1015 

8.5 
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Table 2. Birds recorded in the Southern Grid, 15-18 July 1968 . 



15 

l6 

18 

Total 

Wedge-tailed Shearwater 

- 

24 

2 

26 

Black-winged Petrel 

- 

- 

1 

1 

White-winged Petrel 

- 

— 

1 

1 

Pterodroma sp. 

- 

- 

3 

3 

shearwater/petrel 

- 

1 

— 

1 

Red-tailed Tropicbird 

- 

2 

2 

4 

Blue-faced Booby 

2 

29 

13 

44 

Brown Booby 

- 

1 

1 

2 

Red-footed Booby 

- 

1 

2 

3 

booby species 

- 

1 

- 

1 

Lesser Frigatebird 

- 

- 

1 

1 

frigatebird species 

7 

7 

1 

15 

Sooty Tern 

42 

711 

156 

909 

Fairy Tern 

- 

1 

2 

3 

Skua 

- 

1 

- 

- 


51 

779 

185 

1015 

Cetacean 


6 


6 


Table 3- Density of species groups in the Southern Grid. 


Group 

Wo. Birds 

Birds/Sp.Mi. 

io Total Birds 

Shearwater/Petrel 

32 

0.11 

3-2 

Tropicbirds 

4 

0.02 

0.4 

Booby 

50 

0.21 

4-9 

Frigatebird 

16 

0.03 

1.6 

Tern 

912 

2.53 

89.8 

Skua 

1 

0.01 

0.1 


1015 
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Table 4 . Flocks recorded in the Southern Grid, 


Date 


Time 


No. Birds 


Type Flock 


15 July 

1818 

31 

traveling 


1830 

7 

searching 


184-2 

6 

traveling 

16 July 

0750 

6 

ft 


0752 

5 

n 


0758 

6 

IT 


0806 

8 

M 


0820 

101 

feeding 


0822 

125 

IT 


0825 

13 

traveling 


14-20 

52 

IT 


14-22 

8 

II 


14-45 

47 

It 


1453 

67 

feeding 


1455 

8 

traveling 


1456 

12 

tt 


1458 

98 

feeding 


1502 

8 

traveling 


1505 

9 

it 


1510 

19 

it 


1515 

5 

IT 


1517 

5 

It 


1519 

9 

tt 


1531 

16 

ft 


1534 

10 

II 


1536 

6 

IT 


1537 

20 

II 


1541 

5 

tt 

18 July 

1023 

5 

tt 


1210 

18 

tt 


1233 

10 

searching 


1256 

102 

feeding 


1310 

9 

traveling 


1334 

7 

tt 

Summary: 


No. Birds 

ia of Total 

# Traveling Flocks: 

27 

353 

41 

# Searching Flocks: 

2 

17 

2 

# Feeding Flocks : 

5 

^93 

57 


34 863 


TOTAL 
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Northern Grid Survey No. 38 
21 July 1968 


Northern Grid 


Luring 21 July 1968 , Smithsonian personnel (R. S. Crossin, R. B. 

Clapp, and C. D. Hackman) conducted at-sea observations through the 
Northern Grid on the U.S.C.G.C. PLANETKEE. 

Observations were somewhat hindered by rough seas and intermittent 
rain squalls throughout the day; No nocturnal observations were made. 

Sightings consisted primarily of single individuals of the shearwater/ 
petrel group, notably Juan Hernandez, White-necked and Black-winged Petrels. 
Five Wedge-tailed Shearwaters were seen, four of these dark phase. One 
small feeding flock of 15 Sooty Terns were recorded late in the afternoon; 
an immature was recorded earlier. 


TABLE 1 , Summary of Northern Grid Observations, 21 July 1968. 

# hours miles # birds birds/lin.mile 

21 July 12.8 141 53 0T3B 


TABLE 2 . Birds Recorded in the Northern Grid, 21 July 1968. 


Wedge-tailed Shearwater 5 
Juan Fernandez Petrel 8 
White-necked Petrel 3 
Juan Fernandez/white-necked 2 
Black-winged Petrel 12 
Pterodroma sp. -4 
White-tailed Tropicbird 1 
Sooty Tern 17 
Fairy Tern 1 


TABLE 3 . Comp ition of birds by species groups 
in the Northern Grid, 21 July 1968. 




mile 


jo of total birds 


Shearwater/Petrel 

34 

Tropicbird 

1 

Tern 

18 


0.12 

64 

o.oo4 

2 

0.042 

34 
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Fig. 1. SIC 19 Cruise Track through Northern Grid, 21 July 1968. 
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PRELIMINARY REPORT 


PELAGIC OBSERVATIONS 
SOUTHERN ISLAND CRUISE NO. 19 
8 June -20 July 1968 


Prepared 



Richard S. Crossin 






Preliminary Report 


Pelagic Observations 
SIC 19 At-Sea 


During the period 8 June to 20 July 1968 , 111.6 hours of diurnal at- 
sea observations covering 1156 miles were recorded. Observations were 
conducted from Oahu to Fanning Island by Smithsonian personnel Roger B. 
Clapp and C. Douglas Hackman. No observations were made from Fanning 
to Samoa. At Samoa Richard S. Crossin joined the cruise. Observations 
were continuous from Samoa to Sand-Johnston except when island landings 
were being made. 


The cruise was made aboard the U.S.C.G.C. PLANETRFE. Both officers 
and enlisted men aboard the vessel lent support at island landings and 
during other phases of the operation. However, the vessel was fully staffed 
and working quarters were at a premium. Since the Coast Guard personnel 
had their own services to perform and were on a fairly rigid schedule, I 
did not attempt any at-sea collecting. At any rate, we had no small skiff 
aboard and the ship's crew was not equipped to make at-sea pick-ups. 


No exceptionally large concentrations of birds were found anywhere * 

Medium densities (primarily Sooty Terns) were found near the Hawaiian 
Islands and throughout the Phoenix Islands. Breeding colonies now present 
on many of the Phoenix group easily account for higher surrounding at-sea 
densities. Sooty Terns accounted for roughly 60 percent of total birds. 


In the following species accounts, only the major forms are discussed; 
for total avifauna, see Table 2. 


SPECIES ACCOUNTS 

Wedge-tailed Shearwater ( Puffinus pacificus ) lob 

Light phase individuals were encountered on 8 June, the first day 
south of Oahu (to 20° N); thereafter practically all were dark phase south 
to Samoa and north to Johnston Atoll. Wedge-tails were common between 
Oahu and the Line Islands and between the Northern and Southern Grids. 

Newell's Shearwater ( Puffinus puffinus newelli ) 5 

Three were noted near the Hawaiian Islands and singles noted on 11 
and 12 June in the Line Islands. 
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Audubon’s Shearwater ( Puffirms lherminieri ) 15 

All 15 birds were encountered in a large mixed feeding flock about 
11 miles north of McKean on 15 July. These most likely were birds of 
that island. 


iir 


mi Fernandez Petrel ( Pterodroma externa externa ) 
White-necked Petrel (P. £. cervicalis~ ) 
unidentified 


26 

8 

2 


Practically all sightings of these two races were from ca. 6-7°N and 
northward. Both subspecies were encountered together over much of the 
occupied range, but White-necks were only about one third as abundant as 
Juan Fernandez. 


Black-winged Petrel (Pterodroma hyooleuca nigripennis) 


59 


Distribution of this species roughly parallelled’ that of the large 
Pterodroma externa forms, with greatest numbers north of 6°W. The majority 
of u2 unidentified Pterodroma are most likely referable to this race. 


Bulwer’s Petrel (Bulweria bulwerii) 


22 


Seventy-seven percent of the birds seen were recorded just south of 
Oahu on 8 June. 


Storm Petrels 3 

One White-throated Storm Petrel ( hesofregatta albigularis ) was seen 
just north of McKean, one of the breeding islands. Two Leach’s (Oceanoaroma 
leucorhoa ) were recorded between McKean and the Southern Grid. Although 
the bulk of the population of Leach’s would be expected to be on the 
Alaskan breeding grounds at this time, past summer cruises through the 
eauatorial belt have recorded low densities of non-breeders. 


m- 


ropicoiras 


Fed-tailed 
White-tailed 


6 

19 


Both species in low numbers throughout the cruise. The only high 
density was the expected White-tail just north of Samoa, one of the major 


breeding grounds in the south. 


Boobies 


Blue-faced 

Brown 

Red-footed 


9 

2 

19 


Low numbers of all three species throughout 
recorded off Fanning Island on 12 June. 


Most of the Red-foots 
























Frigaxebirds 


Greater 

Lesser 

Unidentified 


2 

12 


A few singles encountered with mixed feeding flocks, usually near 
breeding islands. Our at-sea observations never reflect the numbers 
present, not even near islands with immense breeding populations as on 
McKean during the present trip. I believe this can be mainly attributed 
to the frigatebird f s mode of foraging in that individuals space themselves 
over a wide area and usually remain at high altitudes until a ready source 
of food is apparent on the surface. 

Sooty Tern ( Sterna fuscata) 98 ^ 

Sooty Terns comprised 62 percent of total birds recorded. There 
were no real concentrations; the expected higher densities existed around 
islands with breeding populations. Medium to large feeding flocks were 
noted north of the Southern Grid on 18 July; these presumably were from 
the large population now present on Howland Island. This particular area 
has usually been quite devoid of terns during past seasons even when 
large concentrations were breeding on Howland. A few small feeding flocks 
were encountered at 5° N on 19 July. These presumably marked the area of 
rich waters along the current boundary where huge concentrations of both 
Sooty Terns and Wedge-tailed Shearwaters have periodically been noted on 
previous cruises. On 22 July, offshore Johnston Island, Hackman and I 
observed several Sooty Terns being savagely pursued by Great Frigatebirds. 
The terns were noted finally disgorging food which the frigates deftly 
scooped up. This is the first time that either of us have seen Great 
Frigates pursuing Sooty Terns, although Lesser Frigates do so commonly 
in the south. 

Common Noddy ( Anous stolidus ) 15 

Hawaiian Noddy ( Anous tenuirostris ) 7 

Blue-gray Noddy ( Procelsterna cerulea ) 25 

Practically all noddies were recorded in a large mixed feeding flock 
about II miles north of McKean. All three species are abundant residents 
of that island. 

Fairy Tern ( Gygis alba ) 109 

Several concentrations were noted: near Fanning Island on 12 June, 
throughout the Tokelau Islands, and just north of McKean. These appear 
to represent respective local populations. 














Table 1. 

Summary of at-sea 
Southern Grids), 

observations 

8 June-20 July 

(excluding 

1968 . 

Northern and 

Date 

No. Hours 

No. Miles 

No. Birds 

Birds/Lin 

8 June 

CO 

Cr\ 

58 

132 

2.26 

9 

13-2 

132 

132 

1.00 

10 

12.8 

128 

58 

0.45 

11 

12.2 

122 

214 

1.76 

12 

8 .A 

84 

80 

0.95 

6 July 

11. k 

114 

19 

0.17 

7 

i 

11.7 

117 

260 

2.22 

12 

3-1 

31 

104 

3-35 

15 

4 .9 

49 

227 

4.63 

18 

3-3 

36 

209 

5.81 

19 

12.3 

135 \ 

124 

0.92 

20 

12.5 

150 

32 

0.21 

TOTALS 

111.6 

1156 

1591 

1-33 
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Table 2. Daily occurrence of species at-sea, 8 June-20 July 1968 



June 

F 2 

10 

11 

12 

July 

6 7 

12 


18 

19 

20 

Total 

Wedge-tailed Shearwater 

22 

23 

10 

29 


5 

2 

1 


33 

33 

8 

166 

Christinas Shearwater 


1 







l 




2 

Newell's Shearwater 


3 


1 

1 








5 

Audubon’s Shearwater 









15 

• « 



15 

Juan Fernandez Petrel 


2 

4 

10 






1 

2 

7 

26 

White-necked Petrel 


3 

2 

1 








2 

8 

Pt er od r oma ext erna 












2 

£ 

Phoenix/Tahitian Petrel 











l 


n 

Black-winged Petrel 


6 

12 

7 

8 



3 

6 

4 

4 

9 

59 

Pterodroma species 

1 

9 

20 

2 

2 

1 

1 



3 

2 

1 

42 

Bulwer’s Petrel 

17 

2 

1 









2 

22 

shearwater/petrel 


9 

2 

1 

1 




1 


1 


15 

White-throated Storm Petrel 









1 




1 

Leach’s Storm Petrel 









2 




2 

Red-tailed Tropicbird 


1 

1 

2 




1 

1 




6 

Wnite-tailed Tropicbird 


2 


\ 

... 1 

10 

3 


1 


2 


19 

Blue-faced Booby 








5 

k 




9 

Brown Booby 









2 




2 

Red-footed Booby 

5 




12 



2 





19 

Great Frigatebird 




1 









l 

■Lesser Frigatebird 







l 


1 




2 

frigatebird species 

1 

3 


1 





2 

5 



12 

Sooty Tern 

78 

65 

2 

158 

13 

2 

207 

80 

136 

163 

79 

1 

984 

C-ray-backed Tern 








5 

1 




0 

Common Noddy 

5 








10 




15 

Hawaiian Noddy 




1 





s 

0 




7 

Blue-gray Noddy 









25 




O 

Fairy Tern 


2 


1 

35 

6 

46 

. 7 

12 




109 

Long-tailed Jaeger 



1 










•7 

bird species 


1 

3 


l 








s 


132 132 



I 


Totals 


58 215 74 24 260 104 227 209 124 32 1591 
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Table 3* Density (Birds/Sq. Mi.) of Species Groups At-Sea, 

8 June-20 July 1968 



Bo. Birds 

Birds/Sq. Mi. 

io of Total 

Shearwater/petrel 

363 

0.16 

22.8 

Storm Petrel 

3 ■ 

0.003 

0.1 

Pi yA-rA •? V> •v* 

25 

0.01 

1.6 

Booby 

30 

0.01 

1.9 

Prigatebird 

15 

0.003 

0.9 

rppT’y'i 

■X 'w -A. 

1146 

0-33 

72.0 

Jaeger 

1 

0.001 

0.1 

Misc. 

8 

0.003 

0 . 6 

mnrn a t 

jl Uju/iiJ 

1591 

0.69 

100.0 
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Date <^ /fVf - Ship/^L/i-^_(_) Cruise No l"* 8 / tP _.' 


Organization Recorder 


Sunrise; 

Time 

Position: 

Lat. , 

Long. 

Sunset: 

Time 1^ jj 

Position: 

Lat. 2P° \2> K 

Long. 158 ° Of> ‘ 






Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 


2 . 

3 . 

4 . 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 




y ’• . .. 

1 - 


0200 







0300 







0400 







0500 







0600 







0700 







0800 







0900 







1000 



OSo 

to 



1100 

JL\° itH Ki 

1st* 5i* hj 

05° 

jo 



1200 

9.\° 06 M 

fS7 e t&S -j 

Of 0 

/2 



1300 

2l c Cl 

L$J° 5H‘ iy 

066 

/ b 



1400 

^XB3 * 

56 •' * 

Ofrl 

1 



1500 

to 0 n*> v 

tbl* 57’ * 

on 

4 



1600 

K* 37 P 

1*7?° B4 1 ^ 


/ 0 



1700 


IS»° OJ* H/ 

t>rf 

to 



1800 

2 o* 22 -M 

\(>r t&j */ 

Otf 

/0 



1900 

%o° Hu 

o5‘ u 

0 °t 0 

9 



2000 

2 CPQi'u 

JTVmP’uT 

no 

/3 



2100 




1 ? 



2200 



no 

!°l 



2300 



;yo 

/3 



2400 



lib 

ll 




95 E 

Re\ 












































































































Date 


Organization 


usc<^c 

Shi p 9VvA<a\\^e (_) Cruise No. vs 

Recorder 


Ctf r ,McrO 
00 ' <2cx>o 
/7- - C?Zcx> 

oV*s*> 


Sunrise; Tim e #655 ioV- Position: Lat. \ < tf KJ j3>' U , Long. l5^T 0 ?* 
Sunset: Time_ RO^I Position: Lat. |&° So' M , Long. 155" 37' U 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 





4. 


5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 



[03 . 

tt 



0200 

5*\ N 

±5£ QO O' 

L. in 

to 



0300 

Hb p 

15? 02 u/ 

it 5 


1 


0400 

1 ? !I3 10 

46* 03 ^ 

5 

13 



0500 

1 tf 23 P 

hi 05 oj 

12.0 




0600 

1*3- P 

hi 0 7 43 

l( 6 

IA 



0700 

~n o*- v 

is* 0£ y 

105 

iH 



0800 

17 5i U 

\S £ b jo 

isM 




0900 

i 1 h\ nj 

l5* i? u~> 

125 

to 



1000 

n 3i to 

/68 ID ^ 

L36 

IO 



1100 

17 si0 0 

m \S 40 

i 30 

.... 



1200 

n to to 

15? AD U> 

OSO 

10 



1300 

J 7 op Ki 

1** 21 U-' 

OSS' 

So 



1400 

IP50 tO 

hi 21 OJ 

e*'5" 

SLO 



1500 

JO 

m 13 ^ 


^O 



l^OO 

i(c A? M 

161 24 

osrr 

»7 

! 


1700 

(Co 18 tO 

6? 25 ^ 

<963 

S3 



1800 

\(o 07 tO 

\5i M> o' 

<9b£ . 

M 



1900 

i b 51 Si 

16? A7 O 

OSS' 

- 1 Li 



2000 

|5 HP to 

15? AS uJ 

OSS 

IS 



2100 



0 (pO 

IS 



2200 



O bQ 

13 



2300 



nfb 

ll 


I 

2400 



ptf 1 



__J 





M'/'H 
■j ,7 3/66 







































































U^CerC. 


Date lO 


Ship ( ) 

Cruise No.<£\e* \"\ 

Organization 


Recorder 





Sunrise: Time 

0(£,Cg 

Position: Lat. )H° Gfo 

Long. 155?^ 

Sunset: Time 

l&S 0 ! 

Position: Lat. U, 

Long. Sp' U> 






Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 

2 . 

3- 

4. 

5 - 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 



CifdO 


|- 


0200 

U 


~*O l uj 

CJ(&u 




0300 

IH 33‘ u 

tot* 

31* ^ 

0 40 

>& 



0400 

m X'i' p 


& 

A 4-0 

X 



Q 5 oo 

w 13 ' K> 


3:5 U* 

QU>0 

56 



0600 

H c 06.' K 



OfsP 




0700 

(5 57' hi 

w 

U 

o(&o 

IS* 



0 S 00 

li 4 ’ nS ! K) 

iS3 w 

3 k' uJ 

04 s' 

17 



0900 

iy p 

tot 0 

37' t* 

c?^. 

»« 



1000 

i 3 w X 1 ' P 

ib 1° 

.y*\y 

04 ? 

17 



1100 

« b u n • ^ 


m ‘ ^ 

o&sT 

1 f f 



1200 

«V 06 kJ 

issr^ 

bH ‘ w 


1.1 



1300 

1 X* 51' V 


-7*' O' 

06 s' 

l c 1 



1400 

52 • p 

bS 1, 


Oia^ 

• 7 



1500 

n v HS' p 


*i*S' w/ 

04 S' 

!‘i 



1600 

i7tT7 



04ST 




1700 

\V> !>Q' P 

hV 

H i' 4 


1*1 



1800 

\z» XV P 


H*' ^ 

04 s 

IS 



1900 

\l<> IO to 

1 $ 

60' ,/J 





2000 

ia° d ' KJ 


5 j w 1 

n(po 

IS 



2100 



OfyO 

l> 



2200 



das' 

i H 



23 00 



nor? 

14 



2400 



047 

|S 
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J ^ U'9C6C 

| Date// June. !?U3 Ship 

( 

* 1 

) Cruise No. j$- \*i 

Organization 

% 

Recorder 

Sunrise; Time 

OU>3 

Position: 

Lat. £> ( ( 

53' kj Long. 1 STOOt UJ 

Sunset: Time 

\%S u> 

Posit ion: 

Lat. OT 

33* ^ Long. ISfl° \T 

U) 






Miles travelled 

from 0000 hours to sunrise = 

Miles travelled 

from sunrise 

to sunset 

— 

Miles 

travelled 

from sunset to 2400 hours = 


TIME OF FIX TYPE OF 

FIX LATITUDE 

LONGITUDE 

i. 





2 . 





3. 





4 . 





5. 





Hourly Positions 

: 



Time 

Latitude 

Longitude 

Wind Dir, 

Wind Sp. 

Wave Dir. 

Wave Hgt 

• 






0100 




1 - 

i- 



0200 

To er ^j % 3 w 

/ 5*?*’ao‘o 






0300 

10 35 fu 







o4oo 

iO zJl to 

I5 c 'l CD'IU 






0500 

10 &J <0 

i Sft CD lo> 






ObOO 

C/\ bio V 

f 6 c \ ot 






0700 

H3 » 

iSft ot 






! 0800 


/fH. 00 'w 






! 0900 

OH ft <0 

iSH 0 X O' 






1 1000 

oy 0 S p 

i5H OH ✓ 






1100 

Oi 57 v 

iii ois & 






! 1200 

0 % Hu h 

O 8 *s 






1300 

0 * 33 f/ 

15*1 \0 vJ 






1400 

*SF*gW' U 

77WJ3 u 






1500 

OH 1 M 

(SH C «' w 






1600 

OH 0 3 u 

1 Sn c \%‘ u 






1700 

on 54 y 

i£‘7 fc 1 1 ' cJ 






1800 

on H 3 V 

\5H° »' oJ 






i _ 1900 

o'* Ti » 

iV?° ja.' U 






! 2000 

07 u 

iBq* ai UJ 






! 2100 








i 2200 








! 2300 








2400 













958b-SI-MNH 
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U-S C&.C U = CAoo 

Date Q X^At> Shi p rec (_) Cruise Ro.jSvCJ* : V<( is - 051:0 

Organization _____ Recorder 


Sunrise; Time 
Sunset: Time 


Position; 
Posit ion: 


Lat.j2li£4/jJ, 

Lat.-, 


Long. 
Long. ' 


Miles travelled, from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3 . 

4 . 

5 . 


Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 





1 - 


0200 

OS 3o‘U 

i5q° x*‘ui 





0300 

c-r xo'aj 

1 $ c l •' - 





0400 

0<z 10‘ O 

lS £ i XH ‘ u. 





0500 

C& CO ‘ Ni 

i67 JH 1 iv 





0600 


Xi ‘ O 





0700 

OH HO W 

i b c i XH • u/ 





0300 

O H 3o‘ u 

iW' u/ 





0900 

oH 2.5 * 

icy?* tv 





1000, 

1 

0 

0 m 

t 






1100 

'M i5 V 

lbH° 2H‘ tv 





1200 

OH (O' V 

iHf* X$' 





1300 

iOH 06' fJ 






1400 


rJiUva 





1500 

07. 0 

V 

i 67° 3£>' tO 





1600 








1700 








l800 

| 

. 






1900 

_ 







2000 







2100 







2200 







2300 







2400 








958fe-£ MNH 
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C-yvkv^w^ cAV. ~ 

U^S.c.b.G • 

Date 3 lA^ V c "t(g& Shi p ( ) Cruise ho. Sid* >j 

Organization Recorder 

»■>'■ W '■ I IT -»■!- I r- - -1 - ■!-! _ _4. . 

Sunrise: Tim e QTH(o Position: Lat. i^ c> II [ $, Long, i?^ r S'V ^ 

Sunset: Time_ H \3 Position: Lat. U° 3 fc>' S, Long. \ 70 c a 3 / OJ 

Miles travelled from 0000 hours to sunrise = _ 

Miles travelled from sunrise to sunset = _ 

Miles travelled from sunset to 2400 hours = _ 

_ TIME OF FIX TYPE OF FIX LATITUDE _ LONGITUDE _ 

1 . 


CO - i ^ co 

OQ> - aZCSt) O 
V^l - 

~ O'sifO 


2 . 

3 . 

4 . 

5 . 


Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 



vao 

2 i 

T- 


0200 

\3 2 >i S 

\70 6 ^ iO 

13-0 

2 i 



0300 

.3 22 ^ 

170 31 * 

lao 

io 



0400 


i ?*-> \aj 

V3C> 

\5 



0500 

h ^ s 

|7o $H o 

v3t> 

\S 



0500 

■ 3 M s 

\lv .V 

i30 

n 



0700 

13 ‘2 4 

.70 5^ 

A30 




0800 

13 OI «> 

<70 SH ^ 

130 

iH 



0900 


i 1± SH 

— ^ 

135. 

11 



1000 

i 3 c. 

1 68 

' a/ 

\36 

tx 



1100 

■13 O? ^ 

ilO y/ 

too 

x\ 



1200 

i * 2 - $ 



X \ 



1300 

i>- 67 % 

lio 31 ^ 

it >0 

xt 



1400 

O. S'! S 

170 *>*1 00 

i OO 

20 



1500 

13- 3*1 S 

.70 ><S ^ 

Jo? 

2.0 



1(3 00 


l ?c? 

1 CO 

20 



1700 

»2 0*1 * 

i To 3(z? ^ 

iZO 

14, 



l800 

M S4 *4 

Mo 30 

ixc 




1900 

•1 3 r 1 S 

170 

120 

15 



2000 

it a>i s 

V70 vs vO 

IXO 

11 



2100 



tas 

a 



2200 



vat> 




2300 



IXO 

*3 



2400 



1*0 

-13- 




958fe-Sl-DNH 
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U-^.C.G.C 

Date / /f£f Shi p PVuyv>,Vt-e<. ( 


7 


) 


S\& 

Cruise No. & \<\ 


Organization 


Recorder 


Sunr i s e: Time 073 (& 

Position: 

Lat. &&° 52' ? 

Long, j 7 j ° 

05 ' 

Suns et: Time | c \ 7 * \ 

Position: 

Lat. 0 (e 3$' f 

Long. \1 i C 

06 







Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours = 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


1 . 


5 . 


^OOS 


Hourly Positions: 


CeVesJtfc*.\ 06 c> 27 ‘ V7P 1 i/t O UJ 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 


0100 



hS 

19 

i- 


0200 



9 

170 5 61 ^ 

115 

1* 



0300 


3$ 


HP 

5(p 

JIG 

0 jO 



0400 

bi 

2$ 


170 


US 

1ST 



0500 

Ott 



no 

00 

US 

16 



0§00 


09 


m 

02 ^ 

u& 

16 



0700 

£ 8 l- 

% 

* 

ni 

CH J 

116 

\£> 



0800 

OS 



*7| 

Cfo u/ 

•i£ 

(2 



0900 

Off 

39 


171 

66 

US 

12 

* 


1000 

cri 

2b 


|7| 

Ofa vV 

us 

12 



1100 

01 

19 

> 

i7l 

66 vV 

|15 

12 



1200 

06 

09 

i? 

Hi 

06 ^ 

/*? 

(5 



1300 

07 


<=> 

\7i 

06 ^ 

!Ob 

iH 



1400 

Q7 

*73 

s 

\7i 

Ola 

UP 

n 



1500 

01 

35 


12 ( 

06 UV 

ll° 

iB 



i£ocH 

07 

22 


171 

06 w 

UQ 

15 

- 


1700 

07 

0‘t 

5 

n» 

Ots» *- u 

HO 

1& 



1800 

06 

56 

& 

11 1 


4 IO 

0 



1900 

€>0 



ill 


OH 3 

10 



2000 

06 

'30 

S 

171 

06 uJ 

000 

\5 



2100 



005 

l5 



2200 



oo5 

1 % 



23 00 



00b 

Iff 



2400 



QO0 





958b-SI-MNH 
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1^30 - v ^ca. XA <iN*vj£cv.\A 


Dat e <9,LS 

Organization 


vx.s-c &-C- 

Shi p ^Vtxwf.Vcv-tfc (_ 


S*c. 

Cruise No. 


Recorder 


Sunrise: 

Time 

Position: 

Lot. 9 

Long. 

Sunset: 

Time 1^30 

Position: 

Lat. Oi c \1‘ S , 

Long. \7I^ 5 o' oJ 






Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = 
TIME OF FIX TYPE OF FIX LATITUDE 


LONGITUDE 



l2oo>i Ce\evV<cA 03 c Vx> * 

5. 


\li C ‘W Ll) 


Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 




1 ■ " ■ -■ " 

T- 


0200 







0300 







6400 







0500 







0600 







0700 







0800 







0900 







1000 







1100 







1200 







1300 







1400 

03 OL> <4 

l?i ta w 





1500 

0 3 Ob 3 

rti >2 w 





1600 

c 

V 

O 

XI [ M UJ 





1700 

t>3 00 * 

1 11 





ISocT 

t)3 5 9 

ill 36 w 





1900 

0 b fa 

( 9j Hb v> 





2000 

03 IS 3 

17i oG 





2100 







2200 







23 00 







2400 
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O e ^>cvA<^. (A cV^&. 


o3S«> 


Dat e |fe i<W3 

Organization _ 


U.S.CG.C. 

Shi p 9 Vow?- ( 

Recorder 


SiC 

Cruise No. *4 i‘\ 


Sunrise: Time QT 1 HS 

Position: 

Lat. 34>'s , 

Long. 

1 oL>‘ 

Sunset: Time l 

Position: 

Lat. 01 1 S, 

Long. 

\lb° 2*3 







Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2400 hours = 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


£ov5 


£e4e<.Vv<xV 


\° Hi S 


5 . 


Hourly Positions: 


1 a3 * w 
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\'>VKlVX iS.'v.V^i'^* C' c {[O 


\^\*irw v«. ftouAc^vv^ \T \ \ 


eye, - i Hue* 
0 i - '2&oc> 

IASCGC \ C7.C-C 

Date iWSmNh V'i^K Shi p VWv- V>^ - (_) Cruise No._ t& - t -^t 


Organization_ Recorder 


Sunrise; Time C 7^6 

Position: 

Lat. 0 ° 

01 s, 

Long. (O 


Sunset: Time 1 H b / 

Position: 

Lat. (X 

cf'> N , 

Long. I 7 c 

3 (* 




I 




Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3 - 

4 . 

5 . 


Hourly Positions: 



958fe-S7-MNH 
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0 c (?>O - c&e^V • 

lA*S* O (j-* C 

Date 1 <S 3^\h HLft Shi p PUvt\e\v-<e>a. (_) Cruise No. 

Organization Recorder 


Sunrise: 

Time " 

Position: 

Lat. , 

Long. 

Sunset: 

Time S 3 

Position: 

Lat. 00 ? 36 » | 0 , 

Long. 1*75 






Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 

2 . 

3 - 

4 . 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 





1 - 


0200 

(yp H2 

2 7(p 36 





0300 







0400 







0500 







0600 







O 7 OO 







0800 

OO - 


«§> 




0900 

OO ng v 

1 7 6 54? 


to 



1000 

0 <3 £3 a0 

»7D 3£> 

0 c 

ID 



1100 

m D 1 U 

i?D 3A 

ocig 




1200 

01 M V 

/7d 

o<\< 

iH 



1300 

0 l 35 V 

. /7D A 7 

o4S" 

iH 



i4oo 

O | N) 

( 76 ^ iij 

. d^s 

in 



1500 

D 1 H<e K> 

•7b W u* 

MS' 




1600 

Oi bio V 

Mo M <0 

HD 

17 



1700 

OX O 0 N 

ill? to 

id% 

lb> 



1800 

DP- iL> H 

\iCp iM v 

A 1 S' 

IO 



1900 

03 . V 

. 115 sg 

HiT 

ID 



2000 

O Jl 3 (eV 

175 S'! V 

ns' 

ID 



2100 



LIS' 

i<k 



2200 



1)0 

|2 



2300 



£)9Ul> 

H 



2400 



ows '1 

.A 
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QO- Moo 
tio-ZCrtrO 
Jp. - OJ.OX* 


Sunrise: Tim e Position: Lat. Q>j c 37 KJ, Long. f 7 S° ^ 

Sunset: Time_ iR 57 Position: Lat. Long. i#* ^ 


Miles travelled from 0000 hours to sunrise = _ 

Miles travelled from sunrise to sunset = _ 

Miles travelled from sunset to 2400 hours = 

_ TIME OF FIX TYPE OF FIX _ LATITUDE _ LONGITUDE 

1 . 


Dat e 1H TJh Y\U6 


U.^>CGC 

Ship ( 


) 


„ . „ SiC * 

Cruise No._V( 


Organization 


Recorder 


2 . 

3 - 

4 . 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 





1- 


0200 

C>3 30 

176° 





0300 

03 Hi ^ 

n^° 32 ' ^ 





0400 

Ob Stf r 

/zr® 2g ^ 





0500 

0 H o'i 






0600 

OH Zo v 

i7S' £/ 20 ^ 





0700 

cM 3i ^ 

ia u> 





0800 

DH H7. 0 

n&° « a.' ^ 1 





0900 

O H 53 L 

US 0 0~> ' u; 





1000 

OS' brf V 

/75 c OP' ^ 





1100 

OS' J5 0 

/ 77 ° 57' us 





1200 

Ac O 

ilH° 52' * 





1300 

3 C | ^ 

A 

P* 

f 

5 





i4oo 

05 HS 10 

\ n*i b Hz 1 tJ 





1500 

or a- 

j 7‘7 C ’ u> 





1600 


I?'* 6 ' 3V‘ <*J 





1700 

IS - u 

n*i~ 30 ' to 





1600 

or; a* /o 

( i*i° 71* & 





1900 


, ) l !*> 3U ■* A 





2000 

ofc d2 a 

\m* W 





2100 

% 57 w 

\-}H° \H' P 





2200 

07 OP ^ 






2300 

07 iS ju 

mu oc o' u 





2400 

07 2Y ^ 

m» o7‘ u 
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VA&C&C 

Date ZoUTuiLf i Shi p < (_) Cruise No. 

Organization Recorder 


O C •= !H CX> 
Oli> - 2.VT>o 
I7. - OicO 
- ©soo 


Sunrise: Time " 7 7 ^ 


Sunset: Tirae_ , 


Position: Lat . C ?C / IS, 
Position: Lat. 10 ' 3 ;> 


Long. i ^ 

Long, t 7 ^ 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3 - 

4 . 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

C/° 33 

*73° £&' 47 


T "' " 1 - ■ 

T- 


0200 

t-/° 

• 7^° «Hf* t- 





0300 

oi* St 2 ' .0 

IB v>- 





0400 

CtV- O i JU 

»?? &o* ,, 





0500 

f]<k c il' ^ 

• 77 Wtf- C- 





0600 

W 3 . 2 1 v 

P3 Hie* ^ 





0700 

3 X! 

(7-5* H*' ^ 





0800 

HP to 

1 / 3 * hX‘ 





0900 

Qkl OjU. ^ 

i 73^ ^ u- 





1000 

C#° CjL ‘ 

,? 5 ° 'SP ' 





1100 

*i c iX’ b 

177° Z'*' tc- 





1200 

C‘P ZZ <- 

ITJ^ 1 19 * ^ 





1300 

c*i‘ '3Z‘ ^ 

IZ' ^ 





1400 


173 ^ 0* ' u. 





1500 

C*i u Si ^ 

* 73 ^ ‘ ^ 





1600 

10 ° QO * ^ 






1700 

/«?* c<r ^ 

^ 





1800 


1u* m 





1900 

Ic 0 T)‘ V 

>}X° W 





2000 

\ 0 ° 3 L * ^ 

17 Z J 3^* k. 





2100 







2200 







2300 







2400 
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Dat e -ay TuAh 
O rganization 


US (ibC 

Shi p V y. . \ 'v;. (_) 


SiC/F- 

Cruise No. I ( { 


Recorder 


CO ^ < >j t/C 

c? 6 ? 

— L' ^CX> 

l^r ~ o^t- 


Sunrise: Tim e C 7 < I Position: Lat. j'/ J ;•/(' Li, Long. J 7 / e 3 S'i 

Sunset: Time J r i ' > Position: Lat. i ^ J >* i < 7 , Long. < 7 ^ 4 -' w 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3 - 

4 . 

5 . 


Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 





T- 


0200 

|l° 'fjt* K- 

1*791 ® Cfc‘ w 





0300 

dl sr t 

1U 0 Oo ‘ u 





0400 

n° 00' ^ 

17/ 0 £ 4 ' 





0500 

r-u oh 1 ^ 

< 7 i u ^ 





0600 

a° i%' v 

ml UK - , 





0700 
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